Progesterone synthesis and histology of postpartum bovine corpora lutea.
In vitro progesterone (P(4)) synthesis by corpora lutea (CL) from the first, second or third ovulation after calving was compared and correlated with their histology and cytology. The CL were removed 7 to 12 days after ovulation, and luteal cells isolated by digestion with collagenase. The response of isolated cells to luteinizing hormone (LH) was determined. Hematoxylin-eosin stained tissues were used to study histology, and the distribution of cell types was estimated by stereological methods. Ovulation occurred within 25 days of calving and interovulatory intervals were short, 12.1 +/- 3.9 days and 12.6 +/- 4.8 days, respectively. The CL removed after first ovulation were smaller and contained fewer live cells than those obtained after subsequent ovulations. Stimulation by LH in vitro was independent of cycle number or day of cycle but was related to the histology of the tissue. The CL composed of large cells (> 24 mum) with vacuolated cytoplasm contained high amounts of P(4) but were not stimulated by LH. Conversely, CL composed of small and medium- sized cells (10 to 20 mum) and/or intact larger cells contained little P(4) but were stimulated by LH. These observations indicate that the response of postpartum CL to LH in vitro is dependent upon the structural integrity of the tissue at the time of removal. Furthermore, these observations suggest that the short life of CL during the postpartum period may not be due to the absence of luteotrophic support, but to the action of a luteolytic mechanism.